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ABSTRACT : 

PROBLEM TO BE SOLVED: To diversify a light emitting wave 
length in high 

luminance and to provide various light emitting hues by 
including an organic 

compound having an aryl group at least in one layer of layers 
composed of an 

organic compound of a light emitting element. 

SOLUTION: At least one kind of compounds expressed by 
formula I is included 

at least in one layer of a light emitting element composed of 
an organic 

compound sandwiched between a pair of electrodes. In formula 
I, Rl and R2 are 
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each a substituted or an unsubst ituted aryl group or 
substituted or 

unsubst ituted heterocyclic group; and Rl and R2 may be the 
same or may be 

different. Rl and R2 are selected from groups having a 
structure expressed by 

formula II or formula III. R3 to R15 in formula II and 
formula III are each a 

hydrogen atom, halogen atom, alkyl group, aryl group, 
heterocyclic group, 

aralkyl group, aroyl group, a formyle group, a nitrile group, 
a nitro group or 

an amino group. The compound is formed by a vacuum 
deposition method and the 

application of a solution, and the thickness of an organic 
layer is desirably 
thinned than 2 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
/ \ 2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has the luminous layer which consists of luminescent matter, and relates 
to the light emitting device in which the ejection of energy is possible easily by pouring in a charge. 
[0002] Unlike an incandescent lamp, a fluorescent lamp, or a light emitting diode etc. which is the former in 
detail, it has the description of a large area, a high resolution, a thin shape, a light weight, high-speed operation, 
and a perfect solid state device, and is related with the organic light emitting diode component (organic [ LED ]) 
used for the electroluminescence (EL) panel which may fill an advanced demand. 
[0003] 

[Description of the Prior Art] The electroluminescence phenomenon of an organic material was observed by 
Pope and others (Pope) with the anthracene single crystal in 1963 (J. Chem.Phys.38 (1963) 2042), and when 
HERUFURIHHI (Helfinch) and Shneider (Schneider) will use a solution electrode system with sufficient 
injection efficiency in 1965 following it, it has succeeded in observation of comparatively strong injection EL 
(Phys.Rev.Lett.14 (1965) 229). 

[0004] Since [ it ], a U.S. Pat. No. 3,172,862 number, a U.S. Pat. No. 3,173,050 number, A U.S. Pat. No. 
3,710,167 number, J. As reported to Chem.Phys.44 (1966) 2902, J.Chem.Phys.50 (1969) 14364, 
J.Chem.Phys.58 (1973) 1542, or Chem.Phys.Lett.36 (1975) 345 grade Research which formed the organic 
luminescence matter with the conjugate organic host substance and the organic activator conjugate [ with the 
condensation benzene ring ] was done. Naphthalene, anthracene, phenanthrene, tetracene, pyrene, benzopyrene, 
chrysene, picene, carbazole, fluorene, biphenyl, terphenyl, triphenylene oxide, dihalo biphenyl, transformer- 
stilbene and 1, and 4-diphenyl butadiene etc. was shown as an example of an organic host substance, and 
anthracene, tetracene, pentacene, etc. were mentioned as an example of an activator. However, each of these 
organic luminescence matter existed as a monolayer with the thickness which surpasses more than lmum, and 
needed high electric field for luminescence. For this reason, research of the thin film by the vacuum deposition 
method was advanced (for example, Thin Solid Films 94 (1982) 171, Polymer 24 (1983) 748, 
Jpn.J.Appl.Phys.25(1986) L773). However, although thin-film-izing was effective in reduction of driver 
voltage, it did not come to obtain the component of the high brightness of practical use level. 
[0005] However, tongues (Tang) devised two EL elements which carried out the laminating of the film (a 
charge transporting bed and luminous layer) with vacuum deposition extremely between (Appl.Phys.Lett.51 
(1987) 913 or a U.S. Pat. No. 4,356,429 number), an anode plate, and cathode, and realized high brightness by 
low driver voltage. Also after that, this kind of laminating mold organic LED device is studied actively, for 
example, is indicated by JP,59-194393,A, a U.S. Pat. No. 4,539,507 number, JP,59-194393,A, a U.S. Pat. No. 
4,720,432 number, JP,63-264692,A, Appl.Phys.Lett.55 (1989) 1467, JP,3-163188,A, etc. 
[0006] moreover - < - to JpnJ.Appl.Phys.27(1988) L26.9.L713 further The organic LED component of the 
three-tiered structure which separated the function of carrier transport and luminescence is reported. Even if it 
faces selection of the coloring matter of the luminous layer which determines the luminescent color, constraint 
of carrier transportability ability is eased, the degree of freedom of selection increases considerably, and 
possibility of confining a hole and an electron (or exciton) in a central luminous layer effectively further, and 
aiming at improvement in luminescence is also suggested. 

[0007] Although vacuum evaporation technique is generally used for creation of a laminating mold organic 
LED component, it is reported that the component of remarkable brightness is obtained also by the casting 
method (for example, the collection 1006 (1989) of the 50th Japan Society of Applied Physics institute scientific 



lecture meeting lecture drafts and the collection 1041 (1990) of the 50th Japan Society of Applied Physics 
institute scientific lecture meeting lecture drafts). 

[0008] Furthermore, it is reported that luminous efficiency also with the quite high one layer mold EL element 
of mixing formed by the dip painting cloth method is acquired from the solution which mixed the coumarin 6 as 
an OKISA diazole derivative and an emitter as a polyvinyl carbazole and an electronic transport compound as a 
hole transport compound (for example, collection 1086 (1991) of the 38th Japan Society of Applied Physics 
relation union lecture meeting lecture drafts). The latest advance in an organic electroluminescence device is 
****(ing) possibility of a remarkable extensive application as mentioned above. 

[0009] However, the history of those researches is still short and neither the ingredient research nor the research 
to device-izing is yet made enough. In the actual condition, there is still a problem in the field of endurance, 
such as degradation by an ambient atmosphere gas, moisture, etc. containing aging and oxygen by the activity 
of the optical output of the further high brightness, or long duration. Furthermore, problems, such as 
diversification of the luminescence wavelength for choosing the blue at the time of considering the application 
to a full color display etc., green, and a red luminescent color phase as a precision, are not yet solved fully, 
either. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention is made in order to solve the trouble of such a 
conventional technique, and it is to offer the light emitting device which has the optical output of high 
brightness extremely in the first place. While versatility is in luminescence wavelength the second and 
presenting various luminescent color phases, it is in offering an extremely durable light emitting device. 
Offering the light emitting device which can be offered comparatively easily cheaply has the third manufacture. 
[0011] 

[Means for Solving the Problem] That is, this invention is a light emitting device characterized by the thing for 
which at least one of the layers which consist of said organic compound was chosen from the compound shown 
by the following general formula [1], and which contain a kind at least in the light emitting device which has at 
least the layer which consists of an electrode of a couple, and 1 or two or more organic compounds which were 
pinched by inter-electrode [ of this couple ]. 
[0012] 
[Formula 6] 




(Rl and R2 express among a formula the heterocycle radical which is not permuted [ the aryl group which is not 

permuted / a permutation or /, a permutation, or ].) Even if Rl and R2 are the same, they may differ. 

[0013] 

[Embodiment of the Invention] The light emitting device of this invention is characterized by the thing for 
which at least one of the layers which consist of said organic compound was chosen from the compound shown 
by the following general formula [1] and which contain a kind at least in the light emitting device which has at 
least the layer which consists of an electrode of a couple which consists of an anode plate and cathode, and 1 or 
two or more organic compounds which were pinched by inter-electrode [ of this couple ]. 
[0014] 
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[0015] RI and R2 express the heterocycle radical which is not permuted [ the aryl group which is not 
permuted / a permutation or /, a permutation, or ] among a general formula [1]. Even if RI and R2 are the same, 
they may differ. 

[0016] As an aryl group, monocycles and the condensed rings, such as a phenyl group, a naphthyl group, and an 

anthranil radical, are mentioned. As an example of a heterocycle radical, five membered-rings, such as a 

pyrrolyl radical, a thienyl group, a pyridyl radical, a quinolyl radical, an AKURIJIRU radical, a FENAJIRU 

radical, and a dihydrophenazine radical, 6 membered-ring heterocycle radical, 5 and 6 membered-ring 

condensed ring, 6, 6 membered-ring condensed ring, etc. are mentioned. 

[0017] Although the example of RI and R2 is shown below, it is not limited to these. 

[0018] 
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[0022] In the above-mentioned formula, R3-R30 of a substituent show a hydrogen atom, a halogen atom, an 

alkyl group, an aryl group, a heterocycle radical, an aralkyl radical, an aroyl radical, a formyl group, a nitrile 

group, anitro group, or the amino group. Moreover, even if R3-R30 are the same, they may differ. 

[0023] As an example of an alkyl group, branching alkyl groups, such as straight chain alkyl groups, such as 

methyl, ethyl, n-propyl, and n-octyl, isopropyl, isobutyl, and 3 -methyl hexyl group, etc. are mentioned. 

[0024] As an example of an aryl group, the polycyclic fused aromatic ring which is not permuted 

[ permutations, such as a phenyl group which is not permuted / permutations, such as a phenyl group, a tolyl 

group, a chlorophenyl radical, and a nitrophenyl group or /, and a naphthyl group, an anthranil radical, or ] is 

mentioned. 

[0025] As an example of a heterocycle radical, condensation polycyclic heterocycle radicals, such as a quinolyl 
radical which is not permuted [ the pyridyl radical which is not permuted / 5 membered-ring heterocycle 
radicals, such as a thienyl group which is not permuted / a permutation or /, a pyrrolyl radical, and a furil 
radical, a permutation, or /, a 6 membered-ring heterocycle radical like a pyridazyl radical, a permutation, or ], a 
FENAJIRU radical, and an AKURIJIRU radical, etc. are mentioned. 

[0026] As an aralkyl radical, benzyl, a phenethyl radical, etc. which are not permuted [ a permutation or ] are 



mentioned. As an aroyl radical, the benzoyl which is not permuted [ a permutation or ], a naphth IIRU radical, 
etc. are mentioned. As an amino group, the first class or the second class is sufficient, for example, alkylamino 
radicals, such as aromatic series amino groups and methylamino radicals, such as an ANIRINO radical and a 
diphenylamino radical, an ethylamino radical, a diisopropylamino radical, a benzylamino radical, and a 
methylbenzyl amino group, are mentioned. 

[0027] m and n may be one or more integers, and an integer which is similarly mutually different is sufficient as 
m and n. Preferably, n is good to be in the range of m andl to 10. 

[0028] Although the example of representation is given about the compound shown by the general formula [1] 

below, it is not limited to these. 

[0029] 
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[0031] the light emitting device of this invention has the layer which consists of 1 or two or more organic 
compounds which were pinched between an anode plate and cathode, and at least one of the layers which 
consist of said organic compound was chosen from the compound shown by said general formula [1] - a kind is 
contained at least. 

[0032] In the light emitting device of this invention, the compound shown by the above general formulas [1] is 
formed between an anode plate and cathode by the vacuum deposition method, the solution applying method, 
etc. The thickness of the organic layer is thinner than 2 micrometers, and it is preferably desirable to thin-film- 
ize in thickness of 0.05-0.5 micrometers more preferably 0.5 micrometers or less. 

[0033] Hereafter, along with a drawing, this invention is further explained to a detail. Drawing 1 is the sectional 
view showing an example of the light emitting device of this invention. Drawing 1 is the thing of a 
configuration of having formed an anode plate 2, a luminous layer 3, and cathode 4 one by one on the substrate 
1. The light emitting device used here is useful, when it is single and has hole transport ability, electron 
transport ability, and the luminescent engine performance by itself, or when mixing and using the compound 
which has each property. 

[0034] Drawing 2 is the sectional view showing other examples of the light emitting device of this invention. 
Drawin g 2 is the thing of a configuration of having formed an anode plate 2, the hole transporting bed 5, the 
electronic transporting bed 6, and cathode 4 one by one on the substrate 1. in this case, photogene - hole 
transportability -- or it is useful, when using for each layer the ingredient which has either of the electronic 
transportability, or both functions and using combining the mere hole transport matter or the electronic transport 
matter without the luminescence. Moreover, a luminous layer 3 consists of a hole transporting bed 5 and an 
electronic transporting bed 6 in this case. 

[0035] Drawing 3 is the sectional view showing other examples of the light emitting device of this invention. 
Drawing 3 is the thing of a configuration of having formed an anode plate 2, the hole transporting bed 5, a 
luminous layer 3, the electronic transporting bed 6, and cathode 4 one by one on the substrate 1. This separates 
the function of carrier transport and luminescence, and since it can use the various compounds which differ in 
luminescence wavelength while combining it hole transportability, electronic transportability, a compound with 



each luminescent property, and timely, using it and its degree of freedom of selection of an ingredient 
increasing extremely, the diversification of a luminescent color phase of it is attained. Furthermore, it also 
becomes possible to confine a hole and an electron (or exciton) in a central luminous layer effectively, and to 
aim at improvement in luminous efficiency. 

[0036] Compared with the conventional compound, the compound shown by the general formula [1] used for 
this invention is a compound with which all were extremely excellent in the luminescence property, and can be 
used if needed by any light emitting device of the gestalt of drawin g 1 - drawing 3 . 
[0037] Moreover, the compound shown by the general formula [1] used for this invention has either hole 
transportability or electronic transportability and both engine performance according to structure, and neither of 
the cases of the gestalten of drawing 1 - drawing 3 is available for it, even if the compound shown by said 
general formula [1] being independent or two kinds or more are used for it. 

[0038] Although the compound shown by said general formula [1] as a luminous layer constituent is used in 
this invention The electronic transportability emitter compound known to the hole transportability emitter 
compounds (for example, compound shown in tables 1-4) or electronic transportability compound known to the 
hole transportability compound currently studied in the electrophotography photo conductor field etc. if needed, 
or this, or this (For example, the compound mentioned to tables 5-6) can also be used together if needed. 
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Ar : (CH^C -(5)- 

[0045] Generally in the light emitting device of this invention, the layer which consists of an organic compound 
of the layer containing the compound shown by the general formula [1] and others forms a thin film combining 
vacuum deposition or suitable bending resin. 

[0046] Although it can choose from bending resin wide range as the above-mentioned binder, for example, 
polyvinyl-carbazole resin, polycarbonate resin, polyester resin, polyarylate resin, butyral resin, polystyrene 
resin, polyvinyl-acetal resin, diallyl phthalate resin, acrylic resin, methacrylic resin, phenol resin, an epoxy 
resin, silicon resin, polysulfone resin, a urea-resin, etc. are mentioned, it is not limited to these, as that these are 
independent or a copolymer polymer - one sort - or two or more sorts may be mixed and you may use. 
[0047] What has as big a work function as an anode material as possible is good, for example, nickel, gold, 



platinum, palladium, a selenium, a rhenium, iridium, these alloys or tin oxide, a tin oxide indium (ITO), and 
copper iodide are desirable. Moreover, conductive polymers, such as Pori (3-methylthiophene), a polyphenylene 
sulfide, or polypyrrole, can also be used. 

[0048] On the other hand, silver with a work function small as a cathode material, lead, tin, magnesium, 
aluminum, calcium, manganese, an indium, chromium, or these alloys are used. 

[0049] Moreover, as for at least one side, it is desirable to penetrate much light from 50% in the luminescence 
wavelength field of a component among the ingredients used as an anode plate and cathode. Moreover, glass, a 
plastic film, etc. are used as a transparency substrate used by this invention. 

[0050] The light emitting device of this invention is useful as a light emitting device which has the description 
of a large area, a high resolution, a thin shape, a light weight, high-speed operation, and a perfect solid state 
device, and may fill an advanced demand. 
[0051] 

[Example] An example explains this invention concretely below. 

[0052] What produced the tin-oxide-indium (ITO) by l OOnm thickness in the spatter was used as a transparence 
support substrate on the example 1 glass substrate. The light emitting device was created by making N, N'- 
screw (3-methylphenyl)-N, and N'-diphenyl -(1 and l f -biphenyl) 4 and 4'-diamine (TPD) into 65nm of thickness 
after washing this substrate, and making vacuum deposition of the Mg/Ag alloy for said instantiation compound 
No. 1-7 to 150nm of thickness one by one by 10/1 of ratios further 65nm of thickness. In addition, the organic 
layer made 1 nm/sec 3 - 5xl0-6torr and membrane formation speed about 0.2 - 0.3 nm/sec and a metal electrode 
for the degree of vacuum at the time of vacuum evaporationo. 

[0053] Thus, when direct current voltage was impressed to the obtained component by using a Mg/Ag electrode 
as cathode, having used the ITO electrode as the anode plate, the current of current density 8.3 mA/cm2 flowed 
for the component with the applied voltage of 12V, and luminescence yellow-green by the brightness of 130 
cd/m2 was obtained. Moreover, when current density is maintained at 5 mA/cm2 under nitrogen-gas- 
atmosphere mind and an electrical potential difference is impressed for 100 hours, it is 100 hours after [ initial 
brightness 50 cd/m2 ] 35 cd/m2. Brightness degradation was small. 

[0054] Instead of instantiation compound No. 1-7 used in an example 2 - the 4 above-mentioned examples 1, 
said instantiation compound No. 1-1, 1-2, and 1-4 were used, and also the component was created like the 
example 1. And the current of current density 12 mA/cm2 was passed for those obtained components for 100 
hours. The result at that time is shown in the following table 7. 
[0055] 
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[0056] Instead of instantiation compound No. 1-7 used in the example 1 of a comparison - the 3 above- 
mentioned examples 1, the compound of the following structure expression was used, and also the component 
was formed like the example 1 . 
[0057] 
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[0058] Epilogue DC power supply are connected for the anode plate and cathode of each component which 
formed by making it the appearance with lead wire, and when the electrical potential difference of 10V is 
impressed like an example 1, the result of the current density and the optical output which flowed for the 
component is shown in the following table 8. 
[0059] [A table 8] 
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[0060] It turns out that the light emitting device using the compound in this invention is extremely excellent in 
brightness compared with the light emitting device which used the comparison compound so that clearly from a 
table 7 and a table 8. 

[0061] 0.075g and polyvinyl-carbazole (PVK) 0.1 Og were dissolved for example 5 aforementioned instantiation 
compound No. 1-6 in chloroform 10ml, and coating liquid was adjusted. On the transparent electrode of the 
glass substrate which formed the tin-oxide-indium (ITO) coat (lOOnm of thickness) for this coating liquid as a 
transparent electrode, it applied with the spin coat method (rotational frequency 2000rpm), and the layer with a 
thickness of 125nm was formed. Vacuum deposition of the Mg/In alloy was carried out by 5/1 of ratios on it, 
and the metal electrode with a thickness of 150nm was formed. 

[0062] Thus, when direct current voltage was impressed to the created component by using a Mg/In electrode as 
cathode, having used the ITO electrode as the anode plate, the current of 7.8 mA/cm2 flowed with the applied 
voltage of 10V, and luminescence of a bluish green color was obtained by the brightness of 150 cd/m2. When 
applied voltage was furthermore raised to 20V, the current of 95 mA/cm2 flowed and the brightness of 1800 
cd/m2 was shown. 

[0063] On the transparent electrode of the glass substrate which formed the tin-oxide-indium (ITO) coat 
(lOOnm of thickness) as example 6 transparent electrode The hole transporting bed using said instantiation 
compound No. 1-8 as a hole transport compound (50nm of thickness), The electronic transporting bed which 
consists of an electronic transport compound (Alq3) shown in said instantiation compound No. 1-5 (15nm of 



thickness), and the following as a luminous layer (50nm of thickness), Subsequently, the cathode (150nm of 
thickness) which consists of a Mg/Ag (10/1) alloy was formed with vacuum deposition one by one, and the 
component as shown in drawing 3 was created. 
[0064] 
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[0065] Thus, when direct current voltage was impressed to the created component by 7V by using a Mg/Ag 
electrode as cathode, having used the ITO electrode as the anode plate, the current of 18 mA/cm2 flowed and 
luminescence of a bluish green color was observed by the brightness of 17,000 cd/m2. 
[0066] On the transparent electrode of the glass substrate which formed the tin-oxide-indium (ITO) coat 
(lOOnm of thickness) as example 7 transparent electrode The hole transporting bed which consists of a hole 
transport compound (TPD) to 65nm of thickness The cathode which consists of 65nm of thickness and 
aluminum the electronic transport and the luminous layer which consist of said instantiation compound No. 1-6 
and weight ratio 1:20 of an electronic transport compound (Alq3) was formed in 150nm of thickness with 
vacuum deposition one by one, and the component as shown in drawing 2 was created. 
[0067] 

[Formula 16] 

CH 3 CH 3 
TPD 

[0068] Thus, when direct current voltage was impressed to the created component by using aluminum electrode 
as cathode, having used the ITO electrode as the anode plate, thexurrent of 7.2 mA/cm2 flowed with the 
applied voltage of 10V, and luminescence of a bluish green color was obtained by the brightness of 23,000 
cd/m2. 

[0069] 0.1 Og and 0.30g (weight average molecular weight 35,000) of polycarbonate resin were dissolved 
[ example 8 aforementioned instantiation compound No. 1-8 / 0.02g and a hole transport compound (TPD) ] for 
0.1 Og and an electronic transport compound (Alq3) in tetrahydrofuran 50ml, and coating liquid was adjusted. 
On the transparence anode plate of the glass substrate which formed the tin oxide-indium (ITO) coat (lOOnm of 
thickness) by making this coating liquid into a transparence anode plate, it applied with the dip coating method 
and the layer with a thickness of 150nm was formed. And on it, vacuum deposition of the aluminum was carried 
out, cathode with a thickness of 150nm was formed, and the component was created. 

[0070] Thus, the current of place and current density 30 mA/cm2 which connected epilogue DC power supply 
for the anode plate and cathode of a component which were created with lead wire, and impressed the electrical 
potential difference of 3 V flowed for the component, and the optical output of 790 cd/m2 was checked. 
[0071] 

[Effect of the Invention] The light emitting device using the compound which was explained above and which 
is shown by the general formula [1] of this invention can obtain high luminescence of brightness extremely by 
low impression ****, and is [ like ] extremely excellent also in endurance. Moreover, creation of a component 
can also be created by vacuum deposition or the casting method, is comparatively cheap, and can create the 
component of a large area easily. 
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